The central nervous system is not a static, hard-wired organ. Examples of neuroplasticity, whether at the level of the synapse, the cell, or within and between circuits, can be found during development, throughout the progression of disease, or after injury. One essential component of the molecular, anatomical, and functional changes associated with neuroplasticity is the spinal interneuron (SpIN). Here, we draw on recent multidisciplinary studies to identify and interrogate subsets of SpINs and their roles in locomotor and respiratory circuits. We highlight some of the recent progress that elucidates the importance of SpINs in circuits affected by spinal cord injury (SCI), especially those within respiratory networks; we also discuss potential ways that spinal neuroplasticity can be therapeutically harnessed for recovery.
The adult mammalian spinal cord comprises four main neuronal types: lower (or spinal) motoneurons, preganglionic neurons, ascending projection neurons, and spinal interneurons (Box 1). Although more than 20 SpIN subtypes have been identified by their location, electrophysiological properties, and specific transcriptional factors [1] , there are likely many more that are yet to be characterized. In the normal spinal cord, SpINs: (i) receive supraspinal sensorimotor information; (ii) transduce sensorimotor information sent from the spinal cord to supraspinal centers by ascending tract neurons; (iii) modulate motoneuron activity; (iv) relay information between near and distant spinal cord segments (short and long propriospinal neurons, respectively, with ascending or descending projections); and (v) send information to the opposite side of the spinal cord (commissural SpINs). This passage of information can be described both anatomically (e.g., ipsilateral versus contralateral, or commissural) and/or functionally (e.g., excitatory, inhibitory, or modulatory; reviewed in [1] [2] [3] ). Furthermore, this can occur within a given motor or sensory system (e.g., phrenic motor system [4]) or between distinct systems (e.g., locomotor and respiratory [5] ). In addition to the diversity of these roles, SpINs readily sprout axon collaterals and/or dendrites, reorganize their connectivity [6] , and can even switch their phenotype [7] . This was recently illustrated by evidence of the involvement of SpINs in anatomical reorganization after injury and disease [8, 9] , and in functional plasticity resulting in both adaptive [6, [10] [11] [12] [13] and maladaptive changes in outcome [14] [15] [16] [17] .
Neuroplasticity (see Glossary) can occur following injury or disease, or can be stimulated or enhanced with therapeutic interventions (reviewed in [18] ). As highlighted below, there is growing experimental and clinical appreciation for adaptive plasticity (e.g., partial motor As SpIN subtypes are identified, their contribution to neuronal networks in the normal and injured spinal cord, and their role in plasticity can explored.
Understanding how specific SpINs contribute to adaptive or maladaptive plasticity will enable the development of more targeted treatments for SCI.
There is increased scientific and clinical interest in the contribution of SpINs to respiratory function following SCI (i. e., cervical) or disease (i.e., amyotrophic lateral sclerosis).
The present review highlights some of these concepts, drawing on recent examples from locomotor and respiratory networks.
